INTRODUCTION {#sec1-1}
============

Low back pain (lumbago) is a common musculoskeletal disorder complaint that can originate from many spinal structures including ligaments, facet joints, the vertebral periosteum, the paravertebral musculature and facia, blood vessels, the annulus fibrosus and spinal nerve root. The pain can be severe enough to cause debilitation. The incidence of LBP is such that over 80% of people will have complain of LBP over a life time.[@ref1][@ref2][@ref3] Non-specific LBP is the most common cause of LBP and is generally due to a sprain or strain in the muscle of the back and soft tissues. In Africa the average life-time prevalence of LBP among the adolescents was 36% and adult 62% while the mean LBP point prevalence among adolescents was 12% and adults 32%.[@ref4]

The investigative management for LBP range from radiography, C T, MRI, myelography, radionuclide imaging. Other more invasive methods include epidural venography, vertebroplasty, discography, laser disk decompression, percutaneous nerve root blocking and percutaneous injection of the facet joint are used in some centers and are usually performed by radiologists.[@ref3] Plain radiographs of the lumbar spine are routinely ordered in patients with acute mechanical and neurogenic pain of the lower back. Despite the availability of CT and MRI in some centers in Nigeria, it is the authors' observation that the use of plain radiography in the evaluation of LBP is very high. Unfortunately the yield is low, for instance disc herniation (the commonest surgically remediable cause of LBP) cannot be diagnosed on plain film.[@ref3]

The diagnosis and treatment of LBP are complicated by the difficulty in precisely identifying the cause and by the non-specificity of the pain in many cases.[@ref5] Leading to a wide variation in patient care, a fact that suggests there is professional uncertainty about the optimal approach.[@ref6][@ref7] Hence, some authors advocate that conservative management is effective and radiological investi-gation is unnecessary.[@ref3] Conservative management may be disastrous in cases of spinal stenosis from disc prolapse or herniated nucleus proposes and radiology play a prudent role in the evaluation.

Modern neuroimaging techniques such as CT and MRI have improved the diagnosis and detection of the cause of LBP. These are expensive imaging modalities that are not usually available in several communities. As such physician tend to use radiography at least in the initial assessment of LBP. It is therefore crucial to evaluate patients with LBP and assess for possible relationship between the findings and patients' characteristics.

MATERIALS AND METHOD {#sec1-2}
====================

The study is a cross-sectional descriptive analysis of the lumbosacral radiographs of 337 patients referred for lumbosacral x-ray by their physicians after complaining of low back pain. The radiographs were reviewed by the researchers who are trained radiologists. Those that volunteered to be recruited into this study were accepted on a consecutive basis from August 2009 to June 2010. The radiographs were reviewed and questionnaires administered. The patients then had their heights and weights measured. The data was then entered and analyzed using SPSS (statistical package for scientific solution) version 15. Chi square analysis was done with p value less than or equals to 0.05 considered as significant.

Standard radiographic positioning was maintained in all the radiographs. All the radiographs were taken in the erect position with centering at the L3 level, at the level of the lower costal margin. To minimize radiation dose lumbosacral x-ray for LBP were routinely limited to anteroposterior and lateral views. Hence oblique views were not routinely done except if indicated by the examining radiologist. The usage of oblique view to detect spondylolysis tremendously increases the radiation dose and its detection rate for spondylolysis is only 5% to 10%.[@ref8][@ref9] Consequently attempt to categorize spondylolisthesis into its subtypes was not made as presence of fracture of the par articularis, better appreciated on oblique view, is a feature of Wiltse\'s type II spondylolisthesis (see discussion).

Alignment pattern was judged by trained radiologists. The presence of osteophytosis, spondylolisthesis and disc degeneration were documented for the vertebra(e) involved. The locations of the osteophytes were entered as anterior, lateral and posterior where present. Spondylolisthesis was graded using the Mayerding\'s classification (grade I - 0 to 25% displacement; grade II -- 26 to 50%; grade III -- 51 to 75%; grade IV -- 76 to 100%) and also categorized as anterior or posterior shift of the superior vertebra over the inferior one. The presence of disc space narrowing, end plate sclerosis and irregularity, and vacuum phenomenon were documented as features of disc degeneration.

RESULTS {#sec1-3}
=======

The lumbosacral radiographic examinations of 337 patients with LBP were reviewed; 138(40.9%) were for males and 199(59.1%) for females giving a M:F ratio of 1:1.4. In all these patients only a small proportion, 15(4.5%), had normal radiographic findings. The frequencies of the alignment patterns are shown in [figure 1](#F1){ref-type="fig"}. Reduced lumbar lordosis was the most common observed pattern. Scoliosis was noted in 10.7% and right concavity occurred more commonly.

![Alignment pattern distribution.](NMJ-52-28-g001){#F1}

The frequency of patients with disc degeneration was 95(28.2%) while the occurrence of disc degeneration components were; vacuum phenomenon, 51(15.1%); end plate sclerosis and irregularity, 62(18.4%); and reduced disc space, 29(8.6%). [Table 1](#T1){ref-type="table"} shows the distribution of disc degeneration components among the lumbar vertebral spaces. The older the patient, the lower the educational status, osteophytosis, osteopenia and spondylolisthesis the higher the chance of developing degenerative disease of the inter-vertebral disc space, p=\<0.001 for all ([table 2](#T2){ref-type="table"}). BMI and sex did not show statistically significant correlation with lumbar spine disc degeneration, p= 0.908 and p=0.775 respectively.

###### 

The distribution of observed vertebral disk space changes
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###### 

Cross-tabulations of vertebral disc degenerative changes with age, educational level, osteophytosis, osteopenia and spondylolisthesis
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Osteophytosis was demonstrable in about 73.6% of patients with LBP. It is the most common degenerative change in these patients. It can involve the anterior, lateral and posterior margins of the vertebral body. The anterior margin of L4 is the commonest site of osteophytosis while the least involved site is the posterior margin of L1 -- [table 3](#T3){ref-type="table"}. In general, posterior osteophytes were the least common. Only a small proportion, 2.6% of the 21 to 30 years age group and 6(2.4%) of 248 patients who had osteophytes, were below 30 years of age -- [table 4](#T4){ref-type="table"}. The others with osteophytes were above 30 years but below 80 years. Advancing age, increasing BMI and lower educational level increases the chances of developing osteophytosis. It was also found that being married or divorced increased the likelihood of developing osteophytes (p=\<0.001) but confounding variables like age limits the credibility of this observation. Similarly confounding variable(s) also affected the credibility of the significant correlation of marital status with spondylolisthesis and inter-vertebral disc degeneration. Sex had no significant correlation with the development of osteophytes (p=0.058).

###### 

The distribution of osteophytes amongst the vertebral bodies
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###### 

Cross-tabulations of osteophyte formation with age group, BMI class and educational level. Osteophyte Vs. age cross-tabulation
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Spondylolisthesis was demonstrable in 45(13.4%) of the cases, most of which were anteriorly located and at L4/L5 and L5/S1 disc spaces ([table 5](#T5){ref-type="table"}). Grade I spondylolisthesis was observed the most constituting 42 cases (93.3%) while grade II was seen in 3 cases (6.7%). No case of grade III or IV spondylolisthesis was seen. Lower educational level and female sex increases the chances of developing spondylolisthesis [table 6](#T6){ref-type="table"}. There was no significant relationship between spondy-lolisthesis with age (p=0.071) and BMI class (p=0.062). Patients with disc degeneration were more likely to develop spondylolisthesis whereas there was no significant correlation between spondylolisthesis and osteophytosis -- [table 6](#T6){ref-type="table"}. We note that unlike osteophytosis, all the patients with spondylolisthesis were aged between 31 and 80 years.

###### 

The distribution of spondylolisthesis amongst the involved vertebral disk spaces
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###### 

Cross-tabulations of spondylolisthesis with educational level, sex and disc degeneration. Cross-tabulation of spondylolisthesis with educational level
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Transition vertebrae was seen in 109(32.3%) of the patients of which 20(5.9%) had lumbarization and 89(26.4%) sacralization. There were 8(2.4%) males and 12(3.6%) females with lumbarization and 53(15.7%) males and 36(10.7%) females with sacralization. There was no statistical correlation between transitional vertebrae with sex, age group, BMI, osteophyte formation, vacuum phenomenon, disc degeneration and spondylolisthesis.

Discussion {#sec1-4}
==========

Radiographic evaluation of LBP plays an important role in the management of patients even when its yield is reputed to be low. Common causes of LBP are muscular and ligamentous injuries and age-related degenerative processes in the intervertebral disks and facet joints. Other problems include spinal stenosis and disk herniation. Acute mechanical pain accounts for over 90% of the causes of LBP.[@ref3] Leading to various range of alignment anomaly like reduction in lumbar lordosis and scoliosis. Reduction of the lumbar lordosis is the most frequently observed malalignment accounting for about 41.2% in these cases. In patients with exaggerated lumbar lordosis the spinous processes of adjoining vertebrae may entrap muscles thereby causing LBP. In patients with scoliosis the concavity is usually to the side of the pain. Congenital anomaly of the spine, other pathological lesion and psychological anomaly may cause patients to present with LBP. No morphological vertebral anomaly was demonstrable in these patients with scoliosis. We could not exclude the fact that some of these scoliosis may actually be positional.

Disc degeneration occurs from a variety of contributory factors. Apoptosis, collagen abnormality, aging, vascular supply anomaly, mechanical stress, inflammation, abnormal proteoglycan and possible genetic factor all contribute to disc degeneration.[@ref10] Consequent herniation of the disc with radiculopathy and chronic discogenic pain may arise from disc degeneration. We observed that radiographic features of disc degeneration correlated with age, low education status, osteophytosis and spondylolisthesis. All the patients above 80 years of age in this study had features of disc degeneration. In the study by Pye *et al*[@ref11] disc space degeneration was reported to be associated with LBP, and disc space narrowing shows the strongest association. Degenerative changes of the lumbar spine occur most frequently in the L4/L5 disc space seconded by the L5/S1 disc space. These disc spaces are the point of maximal force of transmission of the weight of the upper part of the body to the pelvic girdle.

Intervertebral disc degeneration is known to herald osteophytosis by increasing flexibility between the vertebral bodies and consequent mechanical stress on the ossification centers of bones under the cartilage of the vertebral body leading further to sclerotic or hyperplastic changes at the edge of the vertebral body (osteophytes).[@ref12][@ref13][@ref14] These osteophytes help in the stabilization of the spine. Osteophytes are age-related phenomenon occurring with increasing frequency with advancing age. This study shows a strong correlation between advancing age and osteophyte formation. Watanabe *et al*[@ref15] documented that the size of osteophyte increases with advancing age, thereby increasing the likelihood of exit foramina impingement by osteophytes with advancing age with consequent LBP and neurological deficit.

Anterior osteophytes are more common than lateral and posterior osteophytes. This is because the anterior part of the vertebral body is the most mobile and therefore the most unstable part of the vertebrae. The most likely sites of osteophyte location in this study are the anterior margins of L3 and L4 vertebral bodies. This observation was similarly reported in other studies.[@ref13][@ref16] Osteophyte formation was observed to have correlated with BMI signifying that obese patients tend to develop osteophytes more frequently. Some authors documented this relation between obesity and osteophytosis.[@ref17][@ref18] Obesity results in increased stress on the weight bearing spine with consequent osteophyte formation (a stabilization reaction). Heavy physical activity is known to result in increased incidence of osteophyte formation.[@ref13] We observed that osteophytes were more common in the less educated groups which may be attributed to the likelihood of people with lower education taking up more strenuous and tasking jobs. It is noteworthy that the frequency of osteophyte is remarkable from 31 years of age where most of the working population and elderly falls into. This observation may arise from a consternation of age, weight, physical activity amongst other factors.

Osteophytes were demonstrable in 73.6% of these patients presenting with LBP. This high prevalence of osteophytes in our patients with LBP calls to reason that there may be a causal relationship between the two. Some researchers state that the frequency of symptoms and signs among individuals with osteophytes is no greater than among those without osteophytes.[@ref13] However bulging degenerated intervertebral disc as well as posterior and some exuberant lateral osteophytes may impinge on the intervertebral foramina or cause spinal stenosis leading to radicular pain and neurologic deficit in severe cases. The chance of this occurring is higher as the frequency of disc degeneration and osteophytosis increases. Several authors have documented the association between spondylosis (osteophytosis) and LBP.[@ref19]--[@ref23] O′Neill *et al*[@ref13] reported that osteophytosis affecting the lumbar spine are associated with LBP in men and those with more severe osteophytes were more likely to report back pain. Therefore we opined that osteophytosis share some relationship with LBP despite the contrary opinion of other authors.[@ref24]

Spondylolisthesis is not as common as osteophytosis in patients with LBP. It was demonstrable in 13.4% of our cases. The etiologies of spondylolisthesis can be categorized into type I -- congenital (dysplastic); type II -- isthmic; type III -- degenerative; type IV -- traumatic; type V -- pathologic and iatrogenic.[@ref25] The isthmic type is the commonest below 50 years while degenerative type is the commonest above 50 years and has a predilection for females. Isthmic spondylolisthesis is believed to arise from biomechanical stress while degenerative spondylolisthesis from chronic disc degeneration and facet incompetence leading to segmental instability and slippage. We observed that most (75.2%) of the spondylolisthesis in this study occurred at the L4/L5 and L5/S1 disc spaces (the commonest sites of degenerative spondylolisthesis). In addition degenerative spondylolisthetic patients have significantly greater baseline lumbar lordosis, pelvic incidence, vertebral inclination angle and smaller vertebral size.[@ref26] Degenerative disease of the facets and the posterior elements are also known causes of chronic mechanical pain and sciatica.[@ref27] Note that anterior shift of the superior vertebra over the inferior one occurs more commonly.

Certain high risk activities like gymnastics, rowing, tennis, weightlifting, wrestling and football create mechanical stresses that can cause spondylolisthesis. These activities are more common in less educated people, corresponding with the observation in this study of a significant relation between educational level and spondylolisthesis. We also observed that females were more likely to develop spondylolisthesis which is the common pattern reported.[@ref30]^31,32^ Spondylolisthesis was reported to be more common in African American women (60%) than elderly whites (19%)^31,32^.

Transition vertebrae involved the downward migration of L5 (sacralization) or upward migration of S1 (lumbarization). Transition vertebrae cause low back pain. In this study there was no significant correlation between it presence and the formation of osteophytes, spondylolisthesis, BMI, sex, age or educational level.

Conclusion {#sec1-5}
==========

Degeneration of the vertebral disc show strong relation with the other findings in LBP and it is said to be the initiator of these other findings. Osteophytosis is age-related and associated with strenuous activities with anterior osteophyte been the most common. Spondylolisthesis and disc degeneration occur commonly in L4/L5 and L5/S1 disc spaces.

Finally, age and physical activities/lumbar stress play a crucial role in LBP.
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